1. Introduction {#s1}
===============

Low back pain (LBP), generally described as pain, muscle tension, or muscle stiffness with or without radiation to the distal lower extremity, is the second most common cause of disability among adults in the United States.^[@R12]^ Although acute and subacute episodes (those lasting up to 3 months) are the most common presentations of LBP, chronic low back pain (cLBP) is associated with long-term pain and disability.^[@R8]^

Pain has been described as one of the most important domains to be assessed in LBP, along with back-specific function, generic health status, work disability, and patient satisfaction.^[@R1],[@R10],[@R19]^ Pain is one of the best determinants of disability due to cLBP,^[@R4],[@R9],[@R20],[@R31]^ and is predictive of work resumption within the year after related short-term absence.^[@R5],[@R28]^ Although pain and function are interdependent parts of the patient experience, patients often seek care because of pain, and this variable therefore needs to be assessed at baseline and in response to treatment. Because the severity of cLBP symptoms is often related to the degree of impairment that patients experience, the assessment of this concept is an essential endpoint for clinical studies. Pain-related function/impairment is an outcome that should also be assessed.

Although various patient-reported outcome (PRO) instruments have been used in cLBP clinical trials, many present pain as a single overall concept, which may not fully capture the pain sensations of cLBP. The use of multidimensional pain assessments that encompass pain-related physical function and psychological factors is recommended to evaluate chronic pain.^[@R16],[@R18]^ We conducted a review of existing instruments that are currently used to collect patient-reported concepts of pain and pain impacts in patients with cLBP.^[@R25]^ We found that none of the instruments in current use was developed in accordance with the Food and Drug Administration (FDA) PRO guidance^[@R29]^ and none could be used for label claims of patient-reported improvements in clinical trials.

The FDA PRO guidance^[@R29]^ and other key publications^[@R23],[@R24],[@R27],[@R30]^ recommend identification of labeling goals for the clinical development program as the first step in developing clinical endpoints. The use of qualitative research to explore the patient experience allows these goals to be linked to specific PRO concepts that are relevant to the patient and the assessment of improvement in patient symptoms. This is particularly important in axial LBP, where the specific sensations of pain may be multiple but experienced in a single area.^[@R11]^ Ultimately, an instrument with established content validity based on qualitative data from patients would be expected to successfully detect changes in symptoms in clinical studies of treatment benefit.

The objective of this report is to describe the process and results of the preliminary development of the Patient Assessment for Low Back Pain--Symptoms (PAL-S), a new symptom-based PRO measure, which is intended for use in assessing symptom change and treatment benefit in patients with cLBP. The development of the PAL-S was based on mixed-methods data collection among patients with cLBP; qualitative data were used to identify patient-relevant concepts to be included in the PRO instrument and to confirm respondent understanding, whereas quantitative data were used to evaluate the preliminary psychometric and measurement properties of the newly developed scale. Because of the iterative nature of the mixed-methods approach, the methods and results of this study are presented chronologically.

2. Methods {#s2}
==========

2.1. Study design and development steps for the patient assessment for low back pain--symptoms questionnaire {#s2-1}
------------------------------------------------------------------------------------------------------------

The development of the PAL-S followed the recommendations in the US FDA guidance for PRO development^[@R29],[@R30]^ and was in accordance with good research practices established by the International Society for Pharmacoeconomics and Outcomes Research PRO Good Research Practices Task Force for establishing content validity in newly developed PROs.^[@R23],[@R24]^ As shown in Figure [1](#F1){ref-type="fig"}, we used a mixed-methods approach, which iteratively combined both qualitative methods to generate and refine the concepts to be included in the PRO and quantitative methods to evaluate the concepts in the PRO.

![Steps in mixed-methods development of the PAL-S. Qualitative methods (blue) and quantitative methods (green) are shown for chronological steps in the development of the PAL-S.](jop-159-1045-g001){#F1}

A review of LBP literature searched for symptom concepts and currently used PROs that were relevant to patients with cLBP. This search revealed a need for a PRO for use in clinical trials of cLPB.^[@R25]^ Qualitative development of the instrument was based on expert clinical input, concept elicitation (CE) interviews, and cognitive interviews, and quantitative development was based on administration of the instrument to a large sample population (Fig. [1](#F1){ref-type="fig"}). Cognitive interviews were also conducted to assess the equivalency of the paper and electronic platforms of the PAL-S.^[@R15]^

2.2. Patient population and recruitment {#s2-2}
---------------------------------------

Our recruitment strategy was designed to enroll a sample of patients across the spectrum of pain severity, including both patients with moderate to severe cLBP (similar to those who would be using the PRO assessments in future cLBP clinical trials) as well as patients with less severe pain. Patients with neuropathic and nonneuropathic pain experiences based on painDETECT criteria^[@R13]^ were recruited. Adults aged 18 to 80 years with a clinical diagnosis of LBP of nonmalignant origin with at least 3 months\' duration were eligible. For CE, cognitive interviews, and preliminary psychometric validation, patients with a current pain score ≥4 on a 0 to 10-point numeric rating scale (NRS; moderate to severe pain) were eligible. For quantitative administrations, patients with a pain NRS score between 0 and 10 were eligible. Pain likely to be neuropathic LBP was identified based on a painDETECT^[@R13]^ score \>19 during screening.^[@R14]^ Overall, the population was intended to be diverse in terms of age, ethnicity, and other standard demographic characteristics.

Because the PAL-S was intended for use in global clinical trials, it was necessary for the content to reflect global patient experiences. Study participants were identified by clinicians at 5 clinical sites in the United States and at 2 market research facilities (MRFs) in Germany and the United Kingdom. Participants were screened by research staff at clinical sites and MRFs for eligibility, enrolled, and scheduled for qualitative interviews. This study was performed in accordance with Good Clinical Practice and applicable regulatory requirements. It was approved by the Quorum Review Institutional Review Board for sites in the United States; MRFs in Germany and the United Kingdom recruited patients from their databases and used their standard consent form process. No medical information or records were accessed or used with these groups and therefore, no formal ethics review was required.

2.3. Concept elicitation interviews {#s2-3}
-----------------------------------

The CE interview guide was designed to obtain both spontaneous and prompted patient input about the symptoms and impacts of cLBP. The initial questions were broad and open-ended, followed by probes to further describe the symptoms patients brought forward and to determine whether patients recognized other symptom descriptions common to patients with cLBP. These questions were followed by rating exercises on the full list of symptoms offered and endorsed. Contents of the interview guide were informed by expert panel input, the concepts identified in a review of patient-focused cLBP literature, and by the results of the initial focus group sessions with patients in the United States. In addition to the variability and impact of symptoms, the interview guide also explored in detail the specific language patients used to describe the unique sensations of pain they experienced due to cLBP.

All CE interviews were audio recorded and transcribed. All concepts mentioned by patients in the transcripts were assigned codes based on content, and organized into concept groups (based on similarity of content) using Atlas.ti software.^[@R21]^ The coding framework provided an initial organization for grouping information and it was expanded throughout the process as new concept codes were identified in the transcripts.

2.4. Quality indicators for qualitative data {#s2-4}
--------------------------------------------

To assess saturation of concept (when no new information is forthcoming from interviews), transcripts were ordered chronologically and then grouped into quartiles of 10 and 11 transcripts. Newly established concept codes for each subsequent transcript group were compared with those derived from the preceding group. The absence of new concept codes in the last transcript group is interpreted as evidence that saturation was achieved. Interrater agreement was evaluated to identify the degree of consistency between the coders as they identified concepts and assigned codes. Interrater agreement was accomplished by dual coding 10% of the transcript database and comparing each pair of coded transcripts for differences.

2.5. Item generation {#s2-5}
--------------------

The goal in selecting the symptom concepts was to identify those most relevant to the patient experience, and important to clinicians in assessing changes in cLBP. Expert input, review of existing cLBP measures,^[@R25]^ interview results, and specific patient language about the pain experience informed the development of the new PRO. The qualitative data from the patient interviews were reviewed by the development team (composed of pain specialists, PRO measurement scientists, and pharmaceutical company representatives) to select the most relevant symptom concepts for inclusion in the instrument. Draft items were then constructed to assess each selected concept at an appropriate reading level using patient-derived language and terminology.

2.6. Cognitive interviews (round 1) for instrument refinement {#s2-6}
-------------------------------------------------------------

The draft measure was refined using a cognitive interview process to evaluate the accuracy and consistency of the patient comprehension of concepts presented in the draft items.^[@R24]^ The cognitive interview process required patients to use a "think aloud" technique^[@R33]^ to verbalize the thought process involved in responding to questions. Descriptors of pain were extensively defined and clarified. Patients were also asked about instrument instructions, response options, the recall period, and specific terminology to ensure appropriate understanding of the instrument.

2.7. First quantitative administration (pilot data collection) {#s2-7}
--------------------------------------------------------------

The purpose of the first quantitative administration was to assess item performance and to identify items for potential revision. Classical test theory including evaluation of missing data, ceiling/floor effects, item-to-item correlations, item-to-total correlations, factor analysis, and reliability estimation was used for item reduction. Rasch measurement theory (RMT) analyses were used to assess item-level performance, and to examine the measurement model and scoring of the PAL-S instrument.

Data collection was conducted using an existing web-based panel through Ipsos Observer (<http://www.ipsos.com/observer/>). Individuals who had previously consented to join the Ipsos research panel and had previously reported cLBP received email invitations to complete the web-based survey. Web-based screening items were used to confirm eligibility, including: confirmation of self-report of previous clinical diagnosis and current cLBP, duration of cLBP, pain intensity, absence of recent low-back surgery or planned low-back surgery in the next 30 days, and recent epidural injections or spinal cord stimulation therapy. In addition to the PAL-S, other web-based questionnaire items assessed clinical variables (back pain severity, back pain location, pain movement, and sciatica/neuropathic pain assessment), treatment-related characteristics (currently being treated, length of time on treatment, medication type, satisfaction with current medication, and other nonmedication treatment), and demographic characteristics.

Descriptive statistics (sample size, frequency distribution, mean, median, range, and SD) and floor and ceiling effects were evaluated for the individual item responses for PAL-S items 1 to 13. Item-to-item correlation matrix (Pearson *r*) was evaluated for each item, with coefficients greater than 0.70 potentially indicating a redundancy between the items.^[@R22]^ Item-to-total correlations (bivariate Pearson *r*) were examined for each item score against the total score (excluding the item of interest) with coefficients less than 0.40 potentially indicating nonassociations with the remaining items in the hypothesized scale.^[@R6]^

Rasch measurement theory analyses were used to examine whether each item exhibited appropriate psychometric scaling with the following criteria: (1) item response options were ordered; and (2) items formed a unidimensional construct. Items that did not fit the RMT model were flagged as candidates for item reduction or revision. The PAL-S items were assessed for model fit, using category probability curves (item characteristic curves) to identify items that did not demonstrate monotonically increased responses. For items that exhibited disordered thresholds (inconsistent responses), simulation analyses were conducted that collapsed response categories to assess potential improvements in item characteristics. To examine the consistency of the response pattern, a person--item distribution map was constructed. In this map, the distribution of the persons and items was displayed together on a logit scale with the most able persons and most difficult items on one side and the least able persons and the easiest items on the other. The distance between items should not be more than 0.30 logits to avoid large gaps in the measurement.^[@R2]^ Internal consistency of the PAL-S was assessed with Cronbach alpha.

2.8. Cognitive interviews (round 2) to test modifications {#s2-8}
---------------------------------------------------------

A revised version of the PAL-S instrument was evaluated in 2 waves of the second round of cognitive interviews (an additional 8 patients) (Fig. [1](#F1){ref-type="fig"}). Recruitment of these patients used the same eligibility criteria and procedures, and was conducted using similar cognitive interview methods as the initial qualitative development study.

2.9. Second quantitative administration {#s2-9}
---------------------------------------

After completion of the cognitive interviews on the revised instrument, 2 separate US-based samples of adult patients with cLBP were recruited to test the revised questionnaire in confirmatory quantitative analyses. The first sample was a subset of 401 qualifying patients from the first quantitative administration (N = 598); this subset completed a web-based survey of the revised 14-item PAL-S. Results were analyzed to confirm item- and scale-level performance of the PAL-S using RMT analyses.

2.10. Preliminary psychometric validation {#s2-10}
-----------------------------------------

The second sample of patients to assess the revised questionnaire was a clinic-based cohort of physician-diagnosed cLBP patients recruited to complement the survey panel and to conduct preliminary psychometric validation evaluations. A total of 45 adults with cLBP were identified using patient records and completed the PAL-S, painDETECT, MOS-36, Roland-Morris Disability Questionnaire (RMDQ), and Neuropathic Pain Scale Inventory (NPSI) by paper. The painDETECT is a 9-item screening tool that was originally developed to distinguish neuropathic LBP (score of 19-38) from nonneuropathic LBP (score of 0-12).^[@R13]^ It was given at the enrollment visit to categorize patients based on neuropathic/nonneuropathic pain. The MOS-36 is a multi-item scale that assesses 8 health concepts of which 2 were used in this study: (1) limitations in physical activities because of health problems, and (2) bodily pain.^[@R32]^ MOS-36 scores range between 0 (most severe) and 100 (no disability). The RMDQ is a widely used health status measure designed to be completed by patients to assess physical disability due to LBP.^[@R26]^ The 24-item RMDQ score ranges between 0 (no disability) and 24 (most severe). The NPSI is a self-administered questionnaire specifically designed to evaluate the different symptoms of neuropathic pain.^[@R3]^ Descriptors reflect spontaneous ongoing or paroxysmal pain, evoked pain (ie, mechanical and thermal allodynia/hyperalgesia), and dysesthesia/paresthesia. Scores range from 0 (no pain) to 10 (most severe).

Test--retest reproducibility was assessed with the intraclass correlation coefficient. Convergent validity was assessed using Pearson correlations with painDETECT, MOS-36, RMDQ, and NPSI. Known-groups validity was assessed by comparing PAL-S scores by pain NRS tertiles and painDETECT groups using an analysis of variance. Known-groups validity was also assessed with data provided by a subgroup of the sample population that participated in the second quantitative administration.

2.11. Cognitive interviews to assess paper to electronic equivalence {#s2-11}
--------------------------------------------------------------------

In conjunction with the clinic-based data collection, cognitive interviews were conducted with 8 participants to confirm that the intent and meaning of items, response options, and instructions were unaffected by the administration format.^[@R7]^ Because it has been shown that under conditions of routine clinical practice, handheld computer questionnaires can give results equivalent to those obtained with a conventional paper questionnaire, further equivalence testing was not deemed necessary.^[@R17]^

3. Results {#s3}
==========

3.1. Concept elicitation results {#s3-1}
--------------------------------

Forty-three patients participated in CE interviews. The mean age was 48.6 years and 53.5% of patients were female (Table [1](#T1){ref-type="table"}). Based on painDETECT scores, 32.5% of patients were unlikely to have neuropathic pain and 32.5% were likely to have neuropathic pain.

###### 

Demographic and clinical characteristics of patients participating in concept elicitation and cognitive interviews.

![](jop-159-1045-g002)

![](jop-159-1045-g003)

Evaluation of CE interview data indicated that saturation of concept was achieved by the end of the second transcript group. No new concepts were provided in the remaining 2 groups (20 patients). This finding provided evidence that the qualitative sample was robust enough to support complete elicitation of all meaningful concepts likely to be present in this study population across the 3 participating countries. The assessment of interrater agreement suggested a high degree of consistency in coding, as 82.5% to 86.9% agreement was observed between the 4 coders for the identification of concepts being expressed, and 97.2% to 99.2% agreement between coders regarding the assignment of specific concept codes to identified patient expressions.

As determined by number of patient expressions, the predominant symptom-related concepts were "unspecified cLBP pain," "hurt," "numbness," and "ache" (Table [2](#T2){ref-type="table"}). The most common spontaneously offered symptoms were numbness (reported by 51.2% of participants), burning (39.5%), and pain that was shooting (37.2%), stabbing (37.2%), and sharp (37.2%). The most bothersome symptoms were "excruciating pain," "sharp pain," "unspecified cLBP pain," and "shooting pain." The symptoms that patients rated as most severe were "unspecified cLBP pain," "sharp pain," "shooting pain," "heaviness," and "tightness." Patients also described the most difficult symptoms to be "sharp pain," "throbbing pain," and "spasms." "Unspecified" has been used to designate miscellaneous expressions of pain.

###### 

Summary of symptom concept code frequencies.

![](jop-159-1045-g004)

3.2. Item generation results {#s3-2}
----------------------------

Item generation resulted in 23 symptom concepts being identified for inclusion in the PAL-S instrument (Table [3](#T3){ref-type="table"}).

###### 

Low back pain concepts selected for PRO measurement.
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3.3. Cognitive interview round 1 results {#s3-3}
----------------------------------------

A total of 30 patients participated in 4 waves during round 1 of the cognitive interviews. The mean age was 43.6 years and 56.7% were female (Table [1](#T1){ref-type="table"}). Based on painDETECT scores, 45.0% were unlikely to have neuropathic pain and 45.0% were likely to have neuropathic pain.

Patient input from cognitive interviews led to the deletion of 9 items (eg, "dull pain," "cold pain," "itchy pain,"), modifications to the existing instructions (eg, "Please use the scale below..." changed to "Please rate your \[symptom\]..."), and modifications of the parenthetical descriptors of the various pain sensations. The remaining 14 items were used for quantitative testing. Cognitive interview data provided evidence from patients that the instrument was comprehensive, relevant to the cLBP experience, understandable, and easy to complete.

3.4. First quantitative administration results {#s3-4}
----------------------------------------------

A total of 598 patients participated in pilot data collection (first quantitative administration). The mean age was 55.5 years and 67.9% were female (Table [4](#T4){ref-type="table"}). Based on the 11-point NRS pain scale, levels of pain intensity were well distributed.

###### 

Demographic and clinical characteristics of patients participating in quantitative analyses.

![](jop-159-1045-g006)

Patient Assessment for Low Back Pain--Symptoms items were endorsed in the first quantitative administration. Item mean scores ranged from 3.16 (please rate your worst prickling pain, SD 3.04) to 6.34 (worst back pain, SD 2.40). High floor effects (subjects indicating no symptom at all) were seen with 5 items (please rate your worst prickling, most sensitive, worst burning, worst cramping, and worst throbbing). Seven PAL-S item pairs were strongly correlated (\>0.65) with each other. Cronbach alpha for the 14 items was 0.94; alphas remained at 0.94 if any item were deleted. Results of the RMT analysis showed only 2 items with an ordered threshold: worst back pain and worst aching pain. The remaining items were disordered, most likely from the patients\' inability to distinguish between the lowest levels of the scale (scores 0-3). The person--item threshold distributions suggested a somewhat narrow distribution that could potentially benefit from item modifications. Analytic simulations were conducted by collapsing the NRS responses into a 4-point categorical scale to allow visualization of the potential performance of a revised response scale. Results of the simulation suggested a 4-level verbal scale to be superior as the simulated response scale displayed ordered thresholds for all items.

Based on these results, changes were made to the PAL-S. No items were added or deleted, and no changes were made to the content of existing items. Response options for 13 of the items were changed from NRS format to a 4-level verbal rating scale. The verbal rating scales were tailored to each item to represent responses of "not at all," "slight," "somewhat" (or moderate), or "very" (or severe). For example, the responses for muscle spasms would be: no muscle spasms, slight muscle spasms, moderate muscle spasms, or severe muscle spasms. Only the item "Please rate how bad your worst back pain was over the past 7 days" was retained in its existing format (0-10 NRS).

3.5. Cognitive interview round 2 results {#s3-5}
----------------------------------------

Modifications made to the PAL-S based on item-level analyses were evaluated using a second round of cognitive interviews with 8 patients. The mean age was 47.2 years and 50.0% were female (Table [1](#T1){ref-type="table"}). Based on the painDETECT score, 37.5% were unlikely to have neuropathic pain and 50.0% were likely to have neuropathic pain.

After the second round of cognitive interviews, additional changes were made to the PAL-S. To better facilitate consistency between paper and electronic administration formats, the instructions to "mark one box" were replaced with "select one" in each of the items using the verbal rating scale. The item assessing cramping/squeezing back pain was modified to minimize confusion with menstrual cramping expressed by some participants during the first quantitative administration. The main concept descriptor and the parenthetical descriptor in the item were swapped so that "squeezing" was presented as the primary descriptor for the item and "cramping" was provided as a parenthetical descriptor. With these changes, patients demonstrated understanding of the concepts in the PAL-S, confirmed the relevance of the concepts, and expressed no difficulty in providing answers.

3.6. Quantitative findings from second administration {#s3-6}
-----------------------------------------------------

From the initial web-based sample (N = 598), 401 patients participated in the second quantitative administration. The mean age was 55.3 years and 67.8% were female (Table [4](#T4){ref-type="table"}). Based on painDETECT scores, 56.9% were unlikely to have neuropathic pain and 22.7% were likely to have neuropathic pain.

All PAL-S items and response options were endorsed. Mean item scores ranged from 0.98 (worst prickling pain, SD 1.02) to 2.19 (worst aching pain, SD 0.81) (Table [5](#T5){ref-type="table"}). No data were missing. High floor effects were seen with 5 items (worst prickling pain, worst burning pain, worst squeezing pain, most sensitive pain, and worst shocking pain). A high ceiling effect (subjects indicating a 3) was observed for 1 item (worst aching pain). The highest item-to-item correlation (*r* = 0.65) was seen between item 2 (worst sharp pain) and item 8 (worst shooting pain). Item-to-total correlations ranged from 0.54 to 0.71. Cronbach alpha for the 13 items was 0.91 with alphas remaining around 0.90 if any item was deleted. All items fit the RMT model, with no items exhibiting a disordered threshold. Results of the second quantitative administration showed the revisions to have improved the item-level performance of the PAL-S instrument, and the scale structure and scoring seemed to function correctly.

###### 

Descriptive characteristics of PAL-S items from second quantitative administration.
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3.7. Preliminary psychometric validation {#s3-7}
----------------------------------------

Forty-five patients with physician-diagnosed cLBP participated in the preliminary psychometric validation analyses. The mean age was 53.0 years and 52.3% were female (Table [4](#T4){ref-type="table"}). Based on painDETECT scores, 31.8% were unlikely to have neuropathic pain and 29.5% were likely to have neuropathic pain.

All PAL-S items and response options were endorsed. PAL-S item mean scores ranged from 1.27 (worst prickling pain) to 2.42 (worst aching pain). The mean score for item 1 (how bad was your worst back pain) was 6.98 on the 0 to 10 NRS (SD 2.38). Test--retest reproducibility at 1 week was acceptable, with intraclass correlation coefficient of 0.81 (95% confidence interval: 0.61-0.91). In convergent validity assessments, strong associations were seen between the PAL-S total score and the MOS-36 Bodily Pain (−0.79), NPSI (0.73), RMDQ (0.67), and the MOS-36 Physical Functioning (−0.65). Known-groups validity was examined by comparing group mean values using an analysis of variance. Within the second quantitative administration, all individual items and the total score for the PAL-S were able to significantly discriminate (*P* \< 0.001) between NRS tertile groups (Table [6](#T6){ref-type="table"}). Although fewer items attained actual significance (3 items), score trends were similar when compared with the physician-diagnosed patients. The PAL-S total score was significantly different (*P* \< 0.05) (Table [6](#T6){ref-type="table"}). painDETECT groups (scores \<13, 13-18, and \>18) were also examined (data not shown). In the second quantitative administration sample, all items and total score were significant (*P* \< 0.001). Within the physician-diagnosed sample, only one item (worst squeezing \[cramping\]) was not significant.

###### 

Known-groups validity of the PAL-S: mean item scores (SD) stratified by NRS tertiles.
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3.8. Cognitive assessment of paper and electronic equivalence {#s3-8}
-------------------------------------------------------------

Eight patients participated in the cognitive assessment of paper and electronic versions of the instrument (Table [1](#T1){ref-type="table"}). There was no indication that understanding of the instructions, items, or response options was affected by differences in modes of administration (paper vs electronic). However, formatting issues with both the paper and electronic versions were observed that made it easier or more difficult for patients to read the items thoroughly. Examples of formatting issues include how close response options were to the question item, how crowded text was to the left margin, and where a sentence broke at the end of a line of text. These features were all noted for future formatting on both paper and electronic versions.

4. Discussion {#s4}
=============

The PAL-S is a newly developed PRO assessment tool designed to specifically reflect the pain sensations experienced by patients with cLBP. The qualitative evidence collected during this study supports the assessment of both the neuropathic and nonneuropathic sensations that patients with cLBP often report, and shows that these specific sensations are consistently described and recognized, and substantiates the content validity of this new measure. The variations of severity and bother observed among the specific concepts of pain underscore their importance in evaluating how patients feel and function, and are therefore relevant and important in the assessment of potential treatment benefit. The PAL-S is different from existing pain symptom measures in that it has been developed specific to cLBP and was developed in accordance with FDA guidelines to support product labeling^[@R29]^ and with International Society for Pharmacoeconomics and Outcomes Research best practices.^[@R23],[@R24]^ Content validity was established based on qualitative evidence from CE focus groups, individual CE interviews, and cognitive interviews. Evidence of item-level performance was based on both classical test theory and RMT, and supported refinement of the measure during the mixed-methods process. Preliminary assessment of the measurement properties of the revised PAL-S showed acceptable reliability and validity.

The most predominant symptom-related concepts were unspecified cLBP pain, hurt, numbness, and ache. The most common spontaneously offered symptoms were numbness, burning pain, shooting pain, stabbing pain, and sharp pain. The most bothersome symptoms were excruciating pain, sharp pain, unspecified cLBP pain, and shooting pain. Unspecified cLBP was left as an overall pain NRS item but was not included in the calculation of the PAL-S total score. The unspecified cLBP item represents an overall general assessment that includes more specific types of pain and was therefore not a unique item in comparison with the more specific pain sensations. Although not included in the PAL-S total score, its usefulness as an independent overall pain descriptor is valid.

Further development and testing of the PAL-S is planned. A study will be conducted to formally assess additional psychometric characteristics of the PAL-S instrument, including construct (convergent) validity, test--retest reproducibility, internal consistency reliability, known-groups validity, and sensitivity to change. In addition, translation and linguistic validation activities are planned.

As with all qualitative studies, a limitation of the study was the relatively small sample sizes for CE, cognitive interviews, and the preliminary validation study. Notably, saturation of concept was achieved in the second wave of CE interviews, suggesting comprehensive capture of the patient experience with cLBP. Sample sizes for the quantitative administrations were large, but the diagnosis of cLBP was self-reported by the patients. A clinic-based sample of physician-diagnosed patients with cLBP was therefore recruited for the preliminary validation analyses. Notably, results of known-groups validity analyses based on NRS tertiles were similar between patients with self-reported cLBP and the cohort with physician-reported cLBP. Patients who participated in the study may not represent patients enrolled in clinical trials of therapies for cLBP, as clinical trials have rigid eligibility criteria. In addition, the inclusion of patients with self-reported cLBP and no supporting clinical information prevents a full characterization of the study population, including potentially important comorbidities. A strength of the study was the use of the web-based panel of patients, which represented the spectrum of pain severity and importantly represented patients with both neuropathic and nonneuropathic pain.

In conclusion, the PAL-S is a newly developed PRO instrument that is designed to assess treatment benefit for label claims in clinical trials for cLBP. The instrument was developed in accordance with US FDA PRO guidance, with cross-cultural patient input. The PAL-S reflects the specific symptoms of pain associated with cLBP, and is not a generic measure of pain in general. The mixed-methods development process reported here describes the new instrument and provides evidence of content validity for the PAL-S.
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